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(57) Abstract: 

PROBLEM TO BE SOLVED: To provide a grain 
selecting machine in which the state of 
lighting of a light source for applying light 
to grains to pick up the image thereof can be 
always monitored at low cost by using a simple 
construction, without lowering selection 
accuracy. 

SOLUTION: In a grain selecting machine,' the 
'images of grains G falling freely are picked up 
by a front camera 52 and rear camera 54, while 
light is being applied to the grains G by 
fluorescent lamps 56, 58 and fluorescent lamps 
60, 62, whereby the quality of the grains is 
judged. An end of an optical fiber 64 and an 
end of an optical fiber 65 are independently 
provided so as to be opposed to each other and 
respectively near the lamps 56, 58 and lamps 
60, 62, and further, the other ends of the 
fibers 64, 65 are disposed at an operation unit 
98. As a result, conditions of lighting of the lamps 56, 58 and lamps 60, 62 can 
always be and, separately monitored so that selecting accuracy can be prevented 
beforehand frcm falling due to failures of lighting. 
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* NOTICES * 



The Japanese Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] Or it judges whether a defective is included in the aforementioned grain group, a ****** 
[ that the aforementioned grain is a defective by the judgment means established corresponding to 
the aforementioned moving trucking, moving grain or a grain group along with predetermined 
moving trucking ] -- It is the grain sorting machine which sorts out the aforementioned grain or a 
grain group by the sorting means established rather than the aforementioned judgment means 
corresponding to the aforementioned moving trucking by the side of a lower stream of a river, the 
aforementioned judgment means The lighting system which irradiates light at the aforementioned 
grain in a check position or the grain group in the middle of the aforementioned moving trucking, 
The camera for picturizing the grain with which the aforementioned light was irradiated, or a grain 
group, and detecting the concentration of a picture image, The grain sorting machine characterized 
by what the aforementioned other end was prepared for in the position which can be checked by 
looking from the equipment exterior while the aforementioned end of the optical transmission 
member which spreads ****** and the light which carried out incidence from the end to the other 
end was prepared near the aforementioned lighting system. 

[Claim 2] The aforementioned lighting system is a grain sorting machine according to claim 1 
characterized by what was prepared independently respectively corresponding to each of the light 
source of the aforementioned plurality [ member / transmission / aforementioned / optical ] having / 
and / two or more light sources. 



[Translation done.] 



http://www4.ipdl jpo.go.jp/cgi-binytran_web_cgi_ejje?u=http%3A%2F%2Fwww.ipdl.jp 2001-07-11 



* NOTICES * 



The Japanese Patent Office ±s not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] a****** [ that the aforementioned grain is a 
defective, this invention relating to a grain sorting machine, and moving grain or a grain group along 
with predetermined moving trucking in detail ] — or it is related with the grain sorting machine 
which judges and sorts out whether a defective is included in the aforementioned grain group In 
addition, grain means granular grain, such as rice, wheat, and a soybean. 
[0002] 

[Description of the Prior Art] Grain, such as rice, needs to sort out the excellent article and the 
defective which cannot be commercialized which can be commercialized in a predetermined refining 
process after gathering a harvest. Especially about a white rice, as a defective, beforehand, the rice 
colored a foreign matter, brown, the nigrities, etc. has a possible possibility of reducing a goods 
value, if it does not restrict and remove. Moreover, also in much grain other than a white rice, when 
the defective and foreign matter which were discolored by the bruise etc. are mixing, there is a 
possibility of reducing a goods value. 

[0003] For this reason, the grain sorting machine which sorts out grain, such as rice, with a surface 
reflection factor conventionally is proposed. There is a grain sorting machine equipped with the feed 
zone which supplies grain to the sorting section, the judgment section which judges whether it is a 
defective under the predetermined quantity of light based on the picture image which picturizes grain 
and was picturized, and the sorting section which sorts out the grain judged to be a defective as this 
grain sorting machine. 

[0004] fn this grain sorting machine, the grain supplied from the feed zone carries out free fall from 
the termination of a feed zone. It is judged by the grain which fell being picturized by the image pck- 
up section which consists of a photoelectrical sensor (image pck-up camera) Qtc. in the check 
position in the middle of a fall path, and comparing the predetermined threshold about the 
concentration and concentration of a picture image which were picturized whether this grain is a 
defective. Furthermore, when an ejector or a hyperbariopressure air bulb operates, the grain or the 
grain group which the teeter column is prepared corresponding to an ejector or a hyperbariopressure 
air bulb, and this, and was judged in the sorting section located in the middle of to be a defective is 
extracted from a fall orbital (moving trucking), and serves as the configuration which is caught by 
the teeter column and guided in a predetermined position. [ the fall path of this grain ] 
[0005] By the way, in the conventional grain sorting machine, in order to picturize the grain which 
carries out free fall, the light sources, such as a fluorescent lamp, are prepared in the image pck-up 
section, and light is irradiated at the grain which carries out free fall from this light source. In this 
case, if the light sources, such as a fluorescent lamp, put out the light or poor lighting, such as an 
illuminance fall, is produced, an error will be produced to the concentration of the picture image 
picturized with natural, and it will become the cause that sorting is poor. For this reason, in the 
former, in order to prevent beforehand poor lighting of the light sources, such as such a fluorescent 
lamp, based on the life term of a fluorescent lamp, this fluorescent lamp was exchanged periodically. 

[0006] However, if a fluorescent lamp causes poor lighting within a life term by a certain cause, 
since poor sorting would be produced like the above-mentioned, the cure against monitoring which 
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can always supervise the operation (lighting) status of such light source was desired. Although two 
or more illuminances of the light irradiated by grain are prepared especially in such a fluorescent 
lamp enough and in order to make it stabilized When all of these fluorescent lamps cause poor 
lighting temporarily, the operator (operator) of equipment seldom notices this abnormality, when 
[ this ] a part of fluorescent lamp causes poor lighting, although it was easy to notice unusually, he 
continues sorting work as a result, and makes sorting precision fall sharply. 
[0007] 

[Problem(s) to be Solved by the Invention] this invention is accomplished in order to cancel the 
above-mentioned trouble, in order to picturize grain, the lighting status of the light source which 
irradiates light can always be supervised to grain, and it aims at offering the grain sorting machine 
which sorting precision is not reduced by this and can realize this by the low cost with easy structure. 

[0008] 

[Means for Solving the Problem] The grain sorting machine of invention concerning a claim 1 , 
moving grain or a grain group along with predetermined moving trucking Or it judges whether a 
defective is included in the aforementioned grain group. a ******[ that the aforementioned grain is 
a defective by the judgment means established corresponding to the aforementioned moving 
trucking ] — It is the grain sorting machine which sorts out the aforementioned grain or a grain group 
by the sorting means established rather than the aforementioned judgment means corresponding to 
the aforementioned moving trucking by the side of a lower stream of a river, the aforementioned 
judgment means The lighting system which irradiates light at the aforementioned grain in a check 
position or the grain group in the middle of the aforementioned moving trucking, The camera for 
picturizing the grain with which the aforementioned light was irradiated, or a grain group, and 
detecting the concentration of a picture image, While the aforementioned end of the optical 
transmission member which spreads ****** an( j ^ light w hj c h car ried out incidence from the end 
to the other end is prepared near the aforementioned lighting system, it is characterized by what the 
aforementioned other end was prepared for in the position which can be checked by looking from the 
equipment exterior. 

[0009] In a grain sorting machine according to claim 1, the grain for sorting out is supplied to a 
judgment means and a sorting means, being moved along with predetermined moving trucking. 
[0010] With a judgment means, the grain with which light was irradiated by grain or the grain group, 
and light was irradiated by the lighting system, or a grain group is picturized with a camera, and it is 
judged based on the concentration of a picture image whether this grain is a defective. 
[001 1] Here, since the other end of an optical transmission member is prepared in the position which 
can be checked by looking from the equipment exterior while the end of an optical transmission 
member is prepared near the lighting system, an operator can always supervise the operation 
(lighting) status of a lighting system. Therefore, even if it is the case where poor lighting of a lighting 
system arises temporarily, it can prevent beforehand that can improve this immediately and sorting 
precision falls. Moreover, since the operation (lighting) status of a lighting system can always be 
supervised only by only preparing an optical transmission member in this case, structure is easy and 
becomes a low cost. 

[0012] Thus, a grain sorting machine according to claim 1 can always supervise to grain the lighting 
status of the lighting system which irradiates light in order to picturize grain, it does not reduce 
sorting precision by this, and can realize this by the low cost with easy structure. 
[0013] The grain sorting machine of invention concerning a claim 2 is characterized by what the 
aforementioned lighting system is equipped with two or more light sources, and the aforementioned 
optical transmission member was prepared independently for respectively corresponding to each of 
two or more aforementioned light sources in the grain sorting machine according to claim 1 . 
[0014] In a grain sorting machine according to claim 2, the lighting system is equipped with two or 
more light sources, and since the optical transmission member is prepared independently respectively 
corresponding to each of two or more of these light sources, it can supervise independently each 
lighting status of two or more light sources, respectively. 

[001 5] Therefore, even if it is the case where a part of these light sources cause poor lighting 
temporarily, it can notice easily unusually, cures, such as exchange, can be quickly grown worse, and 
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an operator can prevent this thing [ that sgrting precision falls ] beforehand. 
[0016] 

[Embodiments of the Invention] The appearance perspective diagram of the grain sorting machine 10 
concerning the gestalt of operation of this invention is shown in drawing 1 . Moreover, the whole 
outline block diagram of this grain sorting machine 10 is shown in drawing 2 . 
[001 7] The mainframe 12 of the grain sorting machine 10 is constituted bylhe core box, and the 
feeding hopper 14 which stores and supplies grain G set as the object of sorting (primary sorting), 
and the hopper for reelection 1 6 which stores and supplies grain G set as the object by reelection 
(secondary selection) adjoin a top, and it is installed in it. Each lower part of the feeding hopper 14 
and the hopper for reelection 16 is formed [ both ] so that a cross-section effective-area product may 
become small gradually, and in order to supply grain G, let the bottom be the grain feed hopper made 
into the suitable path. The supply pipe 20 with which grain G which VCF 1 8 is formed in the top of 
the hopper for reelection 1 6, and is set as the object by reelection at the side face of this hopper for 
reelection 16 is sent in is connected. 

[00 1 8] The rotary bulb 24 for supplying the band conveyor 22 which mentions grain G later the 
specified quantity every by the predetermined time interval directly under the feeding hopper 14 and 
the hopper for reelection 16 (grain feed hopper) is installed. As shown in drawing 4 , the drawing 5 , 
and the drawing 8 , the rotary bulb 24 is made into the structure which it is collectively formedman 
approximafe circle pilaster, and is rotated in the orientation of arrow head A around a rotation axis 
26, and the feed zone for primary sorting 28 as an abundant feed zone and the feed zone for 
secondary sorting 30 as a little feed zone are formed in one. 

[00 1 9] as shown in drawing!? , a cross section perpendicular to a rotation axis 26 makes the feed 
zone for primary sorting 28" a right hexagonal method — having — **** — the length of one side of 
this positive hexagonal method ~ a predetermined dimension — the long wing 32 fixes each side of 
this positive hexagonal method The feed zone for primary sorting 28 can carry out fall supply of the 
grain G of the specified quantity which carried out [ aforementioned ] the reservoir to predetermined 
timing to a lower part, when grain G of the specified quantity can be stored and the rotary bulb 24 
rotates in the orientation of arrow head A by this wing 32. 

[0020] On the other hand, as shown in drawing 8 , to the feed zone for secondary sorting 30 made 
into the shape of a cylinder of the rotary bulb 24 Along with the rotation axis 26, a total of three 
grain supply orbitals L1-L3 is set up every predetermined spacing, and as shown in drawing 1 0 , four 
holes 34 made into the dimension which is a grade containing one grain of grain G are formed in 
each grain supply orbital Ln (n:l-3) at intervals of 90 abbreviation. It is possible to carry out fall 
supply of every one grain of grain G which carried out [ aforementioned ] the reservoir for every 
grain supply orbital to predetermined timing when one grain of grain G was able to be stored in each 
hole 34 and the rotary bulb 24 rotated in the orientation of arrow head A to a lower part by this. 
[002 1] The motor for a drive 36 is connected with this rotary bulb 24, and the rotation operation of 
the rofciry bulb 24 is carried out by drive of the motor for a drive 36. Therefore, the fall amount of 
supply of grain G can be changed by controlling the motor for a drive 36 and changing the rotational 
speed of the rotary bulb 24 suitably. 

[0022] The band conveyor 22 is installed underneath the rotary bulb 24. As shown in the drawing 4 
and the drawing 5 in detail, the band conveyor 22 consists of a belt 41 almost wound around the 
rollers 38 and 40 and these rollers, and it is formed so that a belt 41 may be located on a level 
surface. Moreover, corresponding to the feed zone for primary sorting 28 of the rotary bulb 24 and 
the feed zone for secondary sorting 30 which mentioned the band conveyor 22 above, the 
conveyance way for primary sorting 42 and the conveyance way for secondary sorting 44 are set up. 
Four hard tubes 46 are arranged in parallel with the conveyance orientation at intervals of 
predetermined near the front face of a belt 41 , and the conveyance ways R1-R3 are formed in the 
conveyance way for secondary sorting 44. Each conveyance way Rn (n.T-3) is formed in the position 
corresponding to each grain supply orbital Ln (n:l-3) of the feed zone for secondary sorting 30 of the 
rotary bulb 24, and grain G from each grain supply orbital Ln falls on corresponding conveyance 
way Rn, and it is constituted so that it may be conveyed along with this conveyance way Rn. 
[0023] The hard tube 46 is supported by the hanging member which reaches support member 48 and 
is not illustrated, and even if grain G is conveyed along the conveyance ways R1-R3, a position 
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shifts. However, in case it cleans that **s (for example, rice bran- etc.) of grain G collected on the 
conveyance ways R1-R3 should be removed, it is possible to remove the hard tube 46. Thus, the 
facilities at the time of depuration are given and enhancement in maintenance nature is achieved. 
[0024] The motor for a drive 50 is connected with this band conveyor 22 (roller 38), and the rotation 
operation of the band conveyor 22 is carried out by drive of the motor for a drive 50. Therefore, the 
amount of conveyances of grain G and the free-fall orbital after conveyance can be changed by 
controlling the motor for a drive 50 and changing the rotational speed of a band conveyor 22 
suitably. 

[0025] In addition, the rotational speed of a band conveyor 22 is adjusted according to the amount of 
conveyances of grain G, and the free-fall orbital after conveyance. That is, while it combines with 
the amount of supply of grain G by the rotary bulb 24 and it is adjusted so that it may be scattered 
about in general uniformly on the conveyance way for primary sorting 42 when grain G supplied at 
once from the feed zone for primary sorting 28 of the rotary bulb 24 falls on a band conveyor 22, it is 
adjusted so that it may be suitably led to the teeter column 66 which the free-fall orbital after 
conveyance mentions later further. 

[0026] Although grain G supplied to the band conveyor 22 is a configuration which carries out free 
fall from the end of each conveyance way after conveying along the conveyance way for primary 
sorting 42, or the conveyance way for secondary sorting 44 In the fall orientation (it sets to the 
drawing 2 and the drawing 3 , and is the orientation of a lower left of a band conveyor 22), the front 
camera 52 and the rear camera 54 as a judgment means which take a photograph of grain G under 
fall from the second page of the front reverse are arranged. 

[0027] a predetermined line larger than the width of face of the fall orbital of grain G which both the 
front camera 52 and the rear camera 54 are the linensensor cameras equipped with 512 pixels, and 
falls from a band conveyor 22 ~ a photograph of a field is taken As shown in drawing_3 in detail, the 
visual field medial axis of the front camera 52 is made into the abbreviation horizontal, and the 
fluorescent lamps 56 and 58 of the couple as a lighting system (light source) are arranged to this 
visual field medial axis at the symmetric position. On the other hand, the visual field medial axis of 
the rear camera 54 leans below a little, and the fluorescent lamps 60 and 62 of the couple as a 
lighting system (light source) are arranged [ focusing on this visual field medial axis ] at the 
symmetric position. 

[0028] Moreover, the colorimetry plate 63 of a predetermined color is arranged in the upper part of 
the fluorescent lamp 56 and the fluorescent lamp 60, respectively. In this case, one colorimetry plate 
63 is located on the extension wire of the visual field medial axis of the rear camera 54, and the 
colorimetry plate 63 of another side is located on the extension wire of the visual field medial axis of 
the front camera 52, respectively. Let these colorimetry plate 63 be the same reflection factor as the 
white rice it is considered that is an excellent article in sorting of the gestalt of this operation. 
[0029] Grain G which has fallen from the band conveyor 22 is a configuration a photograph of is 
taken with the front camera 52 and the rear camera 54, being able to irradiate light with the 
fluorescent lamps 56 and 58 and the fluorescent lamps 60 and 62, when it reaches near the 
intersection of the visual field medial axis of the front camera 52, and the visual field medial axis of 
the rear camera 54. 

[0030] In addition, it is made to correspond to the solenoid 78 for driving the flat spring 76 of 16 
sheets and this flat spring 76 which the field a photograph of is taken with the front camera 52 and 
the rear camera 54 which are a line-sensor camera is divided into 1 6 fields, and mention each divided 
field later, and a sorting operation of grain G is controlled. 

[0031] Moreover, near the fluorescent lamps 56 and 58 and the fluorescent lamps 60 and 62, the 
optical fiber 64 and the optical fiber 65 as an optical transmission member are arranged. The optical 
fiber 64 and the optical fiber 65 can spread the light which carried out incidence to the other end, 
swerve from an end, and they are prepared independently so that the end of ** may counter the 
fluorescent lamps 56 and 58 and the fluorescent lamps 60 and 62, respectively and it may be located 
(it faces like). For this reason, the optical fiber 64 and the optical fiber 65 can spread the light from 
the fluorescent lamps 56 and 58 which carried out incidence from the end, and the fluorescent lamps 
60 and 62 to the other end. The other end of these optical fibers 64 and the optical fiber 65 is located 
in the control unit 98 mentioned later. 
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[0032] On the other hand, underneath the front camera 52 and the rear camera 54, the teeter column 
66 and the ejector 68 as a sorting means are installed corresponding to grain G which falls from a 
band conveyor 22. 

[0033] As shown in the drawing 3 or the drawing 5 in detail, the path for excellent articles 70, the 
path for reelection 72. and the path for defectives 74 are established in the teeter column 66. The path 
for excellent articles 70 is established in the position which grain G which carries out free fall from 
the end of each conveyance way after corresponding to the conveyance way for primary sorting 42 of 
a band conveyor 22 and the conveyance way for secondary sorting 44 and conveying along the 
conveyance way for primary sorting 42 or the conveyance way for secondary sorting 44 can enter on 
an orbital as it is, and grain G judged to be an excellent article can be received, on the other hand, the 
path for reelection 72 is equivalent to the conveyance way for primary sorting 42 of a band conveyor 
22, is established in the position which can be entered when it is flipped by the ejector 68 which 
grain G which carries out free fall from the end of a conveyance way mentions later, after conveying 
along the conveyance way for primary sorting 42, and should be reelected by primary sorting— ** — 
judged grain G is receivable Furthermore, the path for defectives 74 is equivalent to the conveyance 
way for secondary sorting 44 of a band conveyor 22, is established in the position which can be 
entered when it is flipped by the ejector 68 which grain G which carries out free fall from the end of 
a conveyance way mentions later, after conveying along the conveyance way for secondary sorting 
44, and grain G judged by secondary sorting to be a defective can be received. 

[0034] Furthermore, as shown in drawing^ in detail, it catches to the site with which grain G flipped 
by the ejector 68 mentioned later hits directly, and thinks this to be, and inclination wall 72 A is 
prepared in the path for reelection 72 at it, further, it catches and the rubber 75 as a scattering 
prevention member is stuck on inclination wall 72 A. This rubber 75 has low impact resilience. 
Thereby, grain G flipped by the ejector 68 falls in the path for reelection 72 smoothly, without 
rebounding. Furthermore, to it, in it, it catches to the site with which grain G flipped by the ejector 
68 hits directly, and thinks this to be like the above-mentioned, inclination wall 74A is prepared, it 
catches further, and the rubber 75 as a scattering prevention member is stuck also on the path for 
defectives 74 at inclination wall 74A at it. Thereby, grain G flipped by the ejector 68 falls in the path 
for defectives 74 smoothly, without rebounding. 

[0035] Moreover, it is led to the exterior of a mainframe 12, the trailer is exposed, and the path for 
excellent articles 70 and the path for defectives 74 which were mentioned above can take out sentin 
grain G to the exterior. 

[0036] On the other hand, an ejector 68 is located in the upper part of a teeter column 66 (path for 
excellent articles 70), and is formed corresponding to the free-fall orbital of grain G. As shown in the 
drawing ^ and the drawing 7 , the solenoid 78 and ** corresponding to the flat spring 76 of 16 sheets 
made into the shape of L character and each flat spring 76 are prepared in the ejector 68, 
respectively. Each flat spring 76 has predetermined elasticity, the end of L characters is fixed to the 
support member 80, and the other end has hung below. Moreover, it is fixed to the support member 
80 so that it may become perpendicular to the tooth back of a flat spring 76 at which a plunger 82 
corresponds, and each solenoid 78 can press a flat spring 76. By operating, a flat spring 76 carries 
out elastic deformation of this ejector 68, it enters the free-fall orbital of grain G, and is the 
configuration that grain G which carries out free fall can be calculated from a free-fall orbital. 
[0037] When a photograph of grain G which carries out free fall from a band conveyor 22 like the 
above-mentioned is taken with the front camera 52 and the rear camera 54 and the ejector 68 of the 
above configuration is judged as the level of the video signal of the picture image in this case being 
lower than predetermined level, the voltage of about 36v is momentarily impressed to the solenoid 
78 of the channel corresponding to the field which took a photograph of these picture images. By this 
impression, a plunger 82 strikes momentarily the flat spring 76 corresponding to this solenoid 78, 
and grain G under fall is flipped by the flat spring 76. Thereby, grain G is a configuration flipped at 
the path for reelection 72 or the path for defectives 74 of a teeter column 66. 

[0038] Moreover, the injector 84 is connected with the trailer of the path for reelection 72 of a teeter 
column 66. Furthermore, hyperbaric-pressure Blois 88 is connected with the end of this injector 84 
through the pipe 86, and high-pressure air is breathed out. Moreover, the supply pipe 20 mentioned 
above through the pipe 90 is connected to the other end of an injector 84. Thereby, grain G which 
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fell from the path for reelection 72 is a configuration which blows off with an injector 84 and is 
conveyed through a supply pipe 20 to the hopper for reelection 16 for secondary sorting. 
[0039] The control section 92 is formed in the superior-horn section of the mainframe 12 of the grain 
sorting machine 10 of the above configuration, the motor for a drive 36 mentioned above, the motor 
for a drive 50, the front camera 52 and the rear camera 54, or the ejector 68 is connected to it, and 
each part is controlled. 

[0040] On the other hand, the control unit 98 equipped with the button 96 for directing execution 
start, a halt, etc. of the dial 94 for an operator specifying various parameters, such as level (rat e of a 
threshold) of the video signal by the front camera 52 and the rear camera 54, and various processings 
etc. is formed in the side face of the mainframe 12 of the grain sorting machine 10. 
[0041] Furthermore, the other end of the optical fiber 64 mentioned above and the optical fiber 65 is 
arranged at the control unit 98. In this case, the other end of the optical fiber 64 corresponding to 
fluorescent lamps 56 and 58 is prepared in the control unit 98 in the state of denudation as it is, and, 
on the other hand, the other end of the optical fiber 65 corresponding to fluorescent lamps 60 and 62 
is connected to the lens 100 prepared in the control unit 98. It is the configuration which can check 
by looking the light which it irradiated from the fluorescent lamps 56 and 58 and the fluorescent 
lamps 60 and 62, and was spread by optical fibers 64 and 65 by this from the exterior of a control 
unit 98. 

[0042] Next, an operation of the gestalt of this operation is explained. In order to perform grain 
sorting in the grain sorting machine 1 0 of the above-mentioned configuration, teaching processing 
for an initial cofiguration is performed for every time of an initial introduction of the grain sorting 
machine 10, or set time. That is, if an operator directs start of teaching processing automatically for 
every predetermined button grabbing or set time, based on the video signal of the picture image a 
photograph of a predetermined photography object domain is taken, and that of was taken, teaching 
processing will be first carried out with the front camera 52 and the rear camera 54. Furthermore, if 
start of threshold setting processing is directed by button grabbing after an operator specifies the 
desired rate of a threshold by the dial, execution start of the threshold setting processing will be 
carried out. In threshold setting processing, threshold setting processing is first performed by the 
front camera 52 and the rear camera 54 like the above-mentioned teaching processing based on the 
video signal of the picture image a photograph of a predetermined photography object domain is 
taken, and that of was taken. 

[0043] Next, grain sorting processing is carried out. That is, with an operator or a predetermined 
grain injection machine, if grain G used as a sorting object is supplied to the feeding hopper 14, 
supplied grain G will fall from the feeding hopper 14 (grain feed hopper), and will be stored between 
the wings 32 of the feed zone for primary sorting 28 of the rotary bulb 24. 

[0044] On the other hand, if the rotary bulb 24 is rotating with predetermined angular velocity in the 
drawing 8 and the orientation of drawing 9 arrow-head A and the rotary bulb 24 rotates more t han a 
predetermined angle from the position shown in drawing 9 , grain G by which the reservoir was 
carried out [ aforementioned ] will be supplied to the conveyance way for primary sorting 42 of a 
band conveyor 22. At this time, since the angular rate of rotation of the rotary bulb 24 and the bearer 
rate of a band conveyor 22 are set up beforehand pertinently, grain G is scattered about on the 
conveyance way for primary sorting 42 at abbreviation homogeneity. 

[0045] And free fall of the grain G supplied to the conveyance way for primary sorting 42 is carried 
out from the end side of a band conveyor 22 after predetermined time, and a photograph of it is taken 
with the front camera 52 and the rear camera 54, being able to irradiate light with the fluorescent 
lamps 56 and 58 and the fluorescent lamps 60 and 62 in the middle of the fall. 
[0046] The following first sorting processings are performed from the conveyance way for primary 
sorting 42 for falling grain G here. 

[0047] The video signal over the picture image containing grain G a photograph of was taken with 
the front camera 52 and the rear camera 54 is delivered to a control section 92, respectively. In a 
control section 92, a defective is detected by detecting the pixel with video-signal level lower than 
the threshold which carried out [ aforementioned ] a setup based on the video signal over the picture 
image containing grain G a photograph of was taken. Moreover, the channel to which this pixel 
belongs, i.e., the channel corresponding to the field to which a defective falls, can be specified. 
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[0048] Thereby, the voltage of 36y is momentarily impressed to the solenoid 78 prepared 
corresponding to each channel. The plunger 82 of the channel judged as grain G (grain group) 
containing a defective having passed by this jumps out, elastic deformation of the flat spring 76 of 
this channel is carried out in the orientation of the free-fall orbital of grain G, and it jumps out. Here, 
the flat spring 76 which jumped out will flip grain G (grain group) which falls the field 
corresponding to this channel, and this grain G (grain group) is calculated at the path for reelection 
72 of a teeter column 66. 

[0049] In this case, since it catches and rubber 75 is stuck on inclination wall 72A while it catches to 
the site with which grain G (grain group) calculated from the free-fall orbital hits directly, and thinks 
this to be and inclination wall 72A is prepared in the path for reelection 72, grain G (grain group) 
calculated by the ejector 68 (flat spring 76) falls in the path for reelection 72 smoothly, without the 
path for reelection 72 catching and rebounding from inclination wall 72A. Therefore, grain G (grain 
group) which rebounded disperses, for example, it does not enter into the path for excellent articles 
70 o f a teeter column 66, and can show around into the path for reelection 72 certainly. 
[0050] Since it can, on the other hand, judge that the defective is not included in falling grain G 
(grain group) when the pixel with video- signal level lower than the set-up threshold is not detected, it 
is not energized by the solenoid 78, but elastic deformation of the flat spring 76 is carried out as 
mentioned above, and it does not jump out. Therefore, being flipped by the flat spring 76 does not 
have grain G (grain group) which carries out free fall, it falls to the path for excellent articles 70 of a 
teeter column 66, and is taken out out of equipment. 

[005 1] Next, the above-mentioned primary sorting processing explains secondary sorting processing 
for grain G (grain G for reelection is called hereafter) judged to be reelection. 
[0052] Grain G for reelection which is crawled by the flat spring 76 and fell the path for reelection 
72 results to an injector 84. In an injector 84, since the high-pressure air from hyperbaric-pressure 
Blois 88 is breathed out, grain G for reelection is blown away by high-pressure air, and is conveyed 
through the pipe 90 and the supply pipe 20 to the hopper for reelection 16. 

[0053] One grain of grain G for reelection conveyed to the hopper for reelection 16 falls at a time 
from the grain feed hopper corresponding to each train of the feed zone for secondary sorting 30 of 
the rotary bulb 24, and goes into the hole 34 of the concerned feed zone for secondary sorting 30. 
[0054] On the other hand, the rotary bulb 24 is rotating with predetermined angular velocity in the 
drawing 8 and the orientation of drawing 10 arrow-head A, and grain G for reelection included in the 
hole 34 is supplied to conveyance way Rn (n: 1-3) to which the conveyance way for secondary 
sorting 44 of a band conveyor 22 corresponds in connection with rotation of the rotary bulb 24. 
[0055] And free fall of the grain G for reelection supplied to the conveyance way for secondary 
sorting 44 is again carried out from the end side of a band conveyor 22 after predetermined time, and 
a photograph of it is taken with the front camera 52 and the rear camera 54, being able to irradiate 
light with the fluorescent lamps 56 and 58 and the fluorescent lamps 60 and 62 in the middle of the 
fall. 

[0056] The second sorting processing is performed from the conveyance way for secondary sorting 
44 for falling grain G for reelection here, or, as for this second sorting processing, an object is set to 
one .grain of grain G for reelection - a group — it becomes a grain group — it is only that difference 
and the first sorting processing mentioned above and almost same processing are performed 
[0057] And when the detecting signal of a defective is received like the above-mentioned, the timing 
signal of a solenoid drive is delivered and the voltage which is 36v is momentarily impressed to the 
solenoid 78 corresponding to this channel. The plunger 82 of a channel corresponding to the free-fall 
orbital of grain G for reelection judged to be a defective by this jumps out, elastic deformation of the 
flat spring 76 is carried out in the orientation of the free-fall orbital of grain G, and it jumps out. The 
flat spring 76 which jumped out flips grain G for reelection judged to be a defective, and this grain G 
for reelection falls to the path for defectives 74 of a teeter column 66, and is taken out out of 
equipment. 

[0058] In this case, since it catches and rubber 75 is stuck on inclination wall 74A while it catches to 
the site with which grain G (grain group) calculated from the free-fall orbital hits directly, and thinks 
this to be and inclination wall 74A is prepared in the path for defectives 74, grain G (grain group) 
calculated by the ejector 68 (flat spring 76) falls in the path for defectives 74 smoothly, without the 
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path for defectives 74 catching and rebounding from inclination wall 74A; Therefore, grain G (grain 
group) which rebounded disperses, for example, it does not enter into the path for excellent articles 
70 of a teeter column 66, and can show around into the path for defectives 74 certainly. 
[0059] On the other hand, when the detecting signal of a defective is not received, it is judged that 
grain G for reelection is an excellent article, it is not flipped by the flat spring 76, it carries out free 
fall to the path for excellent articles 70 of a teeter column 66, and it is taken out out of equipment 
like the above-mentioned. 

[0060] Thus, in the grain sorting machine 10 concerning the gestalt of this operation, in order to 
carry out fall supply of the grain G by the rotary valve 24 to the band conveyor 22 formed on the 
level surface, the so-called list of grain G is equalized, for this reason, grain G can be supplied 
regularly (homogeneity - and - stabilized) to the sorting means which consists of the judgment 
means which consists of the front camera 52, the rear camera 54, etc., the teeter column 66, the 
ejector 68, etc. Moreover, if the rotational speed of a rotary valve 24 is changed according to a 
request, the amount of grain by which fall supply is carried out can be suitably set to a band 
conveyor 22. Therefore, it can judge efficiently whether grain, such as rice, is defectives in a high 
precision, without worsening workability. 

[0061] Moreover, in the grain sorting machine 10, fall supply of a lot of grain G is carried out on a 
band conveyor 22 (conveyance way for primary sorting 42) by the feed zone for primary sorting 28 
(abundant feed zone) of a rotary valve 24, and fall supply of the little grain G is carried out on a band 
conveyor 22 (conveyance way for secondary sorting 44) by the feed zone for secondary sorting 30 
(little feed zone) of a rotary valve 24. That is, grain G of an amount different on the band conveyor 
22 of an identity (single) is supplied simultaneously, and is conveyed simultaneously. 
[0062] Therefore, primary sorting (rough sorting) and secondary sorting (by careful selection) can be 
carried out in parallel simultaneously, grain G can be efficiently sorted out in a much more high 
precision, and it is much more effective. 

[0063] Furthermore, with the grain sorting machine 10 concerning the gestalt of this operation, by 
changing the rotational speed of a band conveyor 22 suitably, since the amount of conveyances of 
grain G and the free-fall orbital after conveyance can be changed, the free-fall orbital of grain G can 
be easily adjusted so that grain G after conveyance may be suitably led to check / sorting positions, 
such as a teeter column 66. Therefore, in order to adjust the free-fall orbital of grain G after 
conveyance, complicated adjustment work of moving arrangement positions, such as a band 
conveyor 22, and adjusting becomes completely unnecessary, and workability improves very 
efficiently and sharply. 

[0064] Furthermore, it is [ for supplying hyperbaric-pressure air, since poor grain G was sorted out 
by driving a solenoid 78 electrically rather than sorting out faulty grain, and flipping a flat spring 76 
with hyperbaric-pressure air like before in the grain sorting machine 10 concerning the gestalt of this 
operation ] expensive, and there is no need of having the compressor which requires storage space. 
Therefore, low-cost-izing of the grain sorting machine 10 and a miniaturization can be attained. 
[0065] Furthermore, in the grain sorting machine 10 concerning the gestalt of this operation, it shows 
around smoothly, without grain G (grain group) which caught, respectively, and was calculated by 
the ejector 68 (flat spring 76) since rubber 75 was stuck, respectively while it catches and inclination 
wall 74A is prepared, inclination wall 72A and rebounding upon the path for reelection 72 and the 
path for defectives 74 of a teeter column 66. Therefore, grain G (grain group) which rebounded 
disperses to the exterior, for example, it is not mixed with the grain group of an excellent article, and 
sorting precision does not fall. 

[0066] Moreover, in .the grain sorting machine 10 concerning the gestalt of this operation, since the 
other end of the optical fiber 64 and the optical fiber 65 is prepared in the control unit 98 which can 
be checked by looking from the equipment exterior while the end of the optical fiber 64 and the 
optical fiber 65 is prepared near the fluorescent lamps 56 and 58 and the fluorescent lamps 60 and 
62, an operator can always supervise the operation (lighting) status of the fluorescent lamps 56 and 
58 and the fluorescent lamps 60 and 62. Therefore, even if it is the case where poor lighting o f these 
fluorescent lamps 56 and 58 and the fluorescent lamps 60 and 62 arises temporarily, it can prevent 
beforehand that can improve this immediately and sorting precision falls. Moreover, since the 
operation (lighting) status of the fluorescent lamps 56 and 58 and the fluorescent lamps 60 and 62 
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can always be supervised only by only forming the optical fiber 64 and the optical fiber 65 in this 
case, structure is easy and becomes a low cost. 

[0067] Since the optical fiber 64 and the optical fiber 65 are furthermore formed independently in 
this case respectively corresponding to each of two or more fluorescent lamps 56 and 58 and the 
fluorescent lamps 60 and 62, each the status of lighting of two or more fluorescent lamps 56 and 58 
and the fluorescent lamps 60 and 62 can be supervised independently, respectively. Therefore, even 
if it is the case where the part of these fluorescent lamps 56 and 58 and the fluorescent lamps 60 and 
62 causes poor lighting temporarily, it can notice easily unusually, cures, such as exchange, can be 
quickly grown worse, and an operator can prevent this thing [ that sorting precision falls ] 
beforehand. 

[0068] Thus, in order that the grain sorting machine 10 may picturize grain G (grain group), it can 
always supervise the lighting status of the fluorescent lamps 56 and 58 and the fluorescent lamps 60 
and 62 which irradiate light to grain G (grain group), and does not reduce sorting precision to it by 
this, and can realize this by the low cost with easy structure. 

[0069] tn addition, although considered as the configuration which used the optical fiber 64 and the 
optical fiber 65 as an optical transmission member in the grain sorting machine 10 concerning the 
gestalt of this operation, as an optical transmission member, the transparent plastics material of not 
only this but the shape for example, of a rope (string) may be used as an optical transmission 
member, and it is applicable, even if it is other things, if it is the material (member) which spreads 
light. 
[0070] 

[Effect of the Invention] As explained above, in order that the grain sorting machine concerning this 
invention may picturize grain, the lighting status of the light source which irradiates light can always 
be supervised to grain, and sorting precision is not reduced by this and it has the outstanding effect 
that this is realizable with easy structure with a low cost. 



[Translation done.] 
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1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the appearance perspective diagram of the grain sorting machine concerning the 
gestalt of operation of this invention. 

[Drawing 2] It is the whole outline block diagram of the grain sorting machine concerning the gestalt 
of operation of this invention. 

[Drawing 3] It is the sectional side elevation showing correspondence relations, such as a trailer of 
the band conveyor of the grain sorting machine concerning the gestalt of operation of this invention, 
a fluorescent lamp, a teeter column, and an ejector. 

[Drawing 4] It is the perspective diagram showing correspondence relations, such as a rotary bulb of 
the grain sorting machine concerning the gestalt of operation of this invention, a band conveyor, a 
teeter column, and an ejector. 

[Drawing 5] It is the plan showing correspondence relations, such as a rotary bulb of the grain 
sorting machine concerning the gestalt of operation of this invention, a band conveyor, and a teeter 
column. 

[Drawing 6] It is the perspective diagram of the ejector of the grain sorting machine concerning the 
gestalt of operation of this invention. 

[Drawing 7] It is the side elevation of the ejector of the grain sorting machine concerning the gestalt 
of operation of this invention. 

[Drawing 8] It is the perspective diagram of the rotary bulb of the grain sorting machine concerning 
the gestalt of operation of this invention. 

[Drawing 9] It is the cross section of the feed zone for primary sorting of the rotary bulb of the grain 
sorting machine concerning the gestalt of operation of this invention. 

[Drawing 10] It is the cross section of the feed zone for secondary sorting of the rotary bulb of the 

grain sorting machine concerning the gestalt of operation of this invention. 

[Description of Notations] 

10 Grain Sorting Machine 

22 Band Conveyor 

52 Front Camera (Judgment Means) 

54 R ear Camera (Judgment Means) 

56 Fluorescent Lamp (Lighting System, Light Source) 

58 Fluorescent Lamp (Lighting System, Light Source) 

60 Fluorescent Lamp (Lighting System, Light Source) 

62 Fluorescent Lamp (Lighting System, Light Source) 

64 Optical Fiber (Optical Transmission Member) 

65 Optical Fiber (Optical Transmission Member) 

66 Teeter Column (Sorting Means) 
68 Ejector (Sorting Means) 

76 Flat Spring (Sorting Means) 
78 Solenoid (Sorting Means) 
98 Control Unit 
100 Lens 
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